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addition to an oxidizing agent and other components 
typically used in oxidative hair dye preparations. A pre- 
ferred dye intermediate in the composition of the inven- 
tion is 1-(4-aminophenyl)-2-pyrrolidinemethanol or cos- 
metically acceptable salts thereof, which produce in- 
tense black colors when used in admixture with a suit- 
able coupling agents, such as 3-aminophenol, in con- 
ventional hair dye base formulations. 
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Description 

FIELD OF THE INVENTION 

s [0001] The invention relates generally to methods and compositions for preparing stable oxidative hair dyes that 
result in long-lasting and true colors which are different from colors produced by similar primary intermediates. The 
present invention more particularly relates to oxidative hair dye compositions and methods comprising 1 -(4-aminophe- 
nyl)-2-pyrrolidinemethanols, as primary intermediates, in addition to other conventionally-used additives and compo- 
nents. 

10 

BACKGROUND OF THE INVENTION 

[0002] Oxidative hair dye colorants are essential elements in hair dyeing preparations for the permanent dyeing of 
human hair. The hair dyeing process is achieved, in general, by the reaction of certain developing compounds with 

is certain coupling compounds in the presence of a suitable oxidizing agent or compound, such as hydrogen peroxide. 
[0003] When oxidation dyes, such as those comprising primary intermediates and couplers are used in the dyeing 
ot hurTvm hatr the procedure may involve the use of a two part system. In general, one part can be a lotion formulation 
which cor tarns n variety of ingredients, including oxidation dye precursors (i.e., primary intermediates and coupling 
agents; The other part is a developer formulation containing a suitable oxidizing agent, e.g., hydrogen peroxide. Im- 

20 mediritety p*io* to application to the hair, the two parts are mixed to form a thickened liquid solution, for example, a 
lotion u* * -ju A* a consequence of the oxidizing properties of the oxidizing agent, some of the natural melanin pigment 
of the tvtn rrviy t>o bleached The precursors in the thickened solution (e.g. lotion or gel) penetrate into the hair where 
the prmviry ntcrmediates are oxidized and react with the coupling agents to produce the desired color Such systems 
genemity eonum a proportion of organic solvents and surfactants and contain relatively high levels of dye precursors 

25 to procucc the dec red color 

[0004] M order tor procedures using permanent oxidative dyes to work properly, a number of parameters and con- 
ditions are important to consider in the use of these dyes in admixture with couplers in hair color preparations for human 
hair. Among these are the final color and color intensity that are produced after application to the subject's hair; the 
wash fastness and the light fastness of the resulting dye; the resistance of the dye to perspiration; the resistance of 

30 the dye to various hair treatments, such as permanent wave, straightening, shampooing, conditioning and rubbing. In 
addition, the dye must have virtually no allergenicity or dermal or systemic toxicity, 

[0005] p-Phenylenediamine plays a very important role in oxidative hair coloring because a majority of shades are 
obtained with dyes based on this dye. However, the hair coloring industry is searching for p-phenylenediamine alter- 
natives possessing better allergenic profiles than p-phenylenediamine. As part of the solution, GB 2,239, 265A de- 

55 scribes that 2-(2-hydroxyethyl)-p-phenylenediamine can be used as a potential replacement for p-phenylenediamine. 
U.S. patent 5,538,51 6 also describes the use of 2-(hydroxyalkoxy)-p-phenylenediamine as a p-phenylenediamine sub- 
stitute. European patent 634,164 lists more than 40 compounds of p-phenylenediamine derivatives. Among them, N- 
4-aminophenylmorpholine and N-4-aminophenylpiperidine were described. Morpholine and piperidine derivatives are 
examples of heterocyclic compounds. No example of pyrrolidine was found in the list. However, these compounds are 

40 not good primary intermediates because the energy required for the formation of the oxidized forms of the piperidine 
and morpholine derivative is higher than for the open chain compound such as 4-amino-N,N-diethylaniline (R.L Bent, 
J.C. Dessiock, F.C. Duennebier, D.W. Fassett, D.B. Glass, T.H. James, D.B. Julian, W.R. Ruby, J.M. Snell, J.H. Sterner, 
J R. Thirtle, P.W. Vittum and A. Weissberger, J. Am. Chem. Soc. 1951, 73, 1300). It was also reported in this paper 
that formation of the oxidized compound is even more favorable for 1 -(4-aminophenyl) pyrrolidine than for the 4-ami- 

45 nodialkylanilines with open alkyl groups such as 4-amino-N.N-diethylaniline. Although 1 -(4-aminophenyl)pyrrolidine 
has a good potential as a primary intermediate, it was found to exhibit a strong allergenic activity. Because of adverse 
biological activity and various limitations, there is need for developing pyrrolidine derivatives which can be used as p- 
phenylenediamine alternatives. 

[0006] In R.L. Bent, J.C. Dessloch, F.C. Duennbier, D.W. Fassett, D.B. Glass, T.H. James, D.B. Julian, W.R. Ruby, 
so J.M. Snell, J.H. Sterner, J.R. Thirtle, P.W. Vitt, A. Weissberger, Chemical constitution, Electrochemical, Photographic 
and allergenic properties of p-amino-N-dialkyanilines, J. Am. Chem. Soc. 1951, 73, 1300, a total of 60 of 4-amino-N, 
N-dialkylanilines were studied on allergenic properties. 1-(4-Aminophenyl)pyrrolidine was one of them mentioned in 
the studies. 

ss SUMMARY OF THE INVENTION 

[0007] It is an object of the invention to provide oxidative hair dye compositions and methods for the oxidative col- 
oration of hair comprising compounds of the class of 1 -(4-aminophenyl)-2-pyrrolidin methanols, or cosmetically ac- 
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ceptable salts thereof as primary intermediates in compositions comprising such primary dye intermediates as well 
as coupling agents, oxidizing agents and other adjuvant substances. In accordance with a particular aspect of the 
invention i-(4-aminophenyl)-2-pyrrolidinemethanol is preferred. 

[0008] It is a further object of the invention to provide 1 -(4-aminophenyl)-2-pyrrolidinemethanol compounds that serve 
as effective and high-performance primary intermediates in oxidative hair dyes. The 1 -(4-aminophenyl)-2-pyrrolid- 
inemethanol compounds of the invention are capable of replacing, in whole or in part, p-phenylenediamine (PPD), a 
known allergen and a sensitizer, and can be employed with couplers as color modifiers in such hair dye formulations. 
[00091 Yet another object of the invention is to provide a newly-discovered primary dye intermediate, 1 -(4-ammophe- 
nyl)-2-pynolidinemethanol. or a cosmetically acceptable salt thereof, which provides intense color when used in oxi- 
dative hair dye compositions in combination with coupling agents, oxidizing agents and other hair dye additives and/ 
or adjuvants conventionally used in hair dye formulations for the dyeing of hair. 

[001 0] Further objects and advantages afforded by the invention will be apparent from the detailed description here- 
inbelow. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention provides novel compounds which are primary intermediates for use in oxidative hair 
dye compositions The compositions of the present invention include, as primary dye intermediates, one or more com- 
ponents from the chemical class of substituted or unsubstituted i-(4-aminophenyl)-2-pyrrolidinemethanol compounds 
and cosmetically acceptable salts thereof. Nonlimiting examples of derivatives and salts of the 1-(4-aminophenyl)- 
2-pyrrolidinemethanol compounds include sulfates, hydrochlorides, phosphates and the like, with sulfates being pre- 
ferred. The 1-(4-aminophenyl) pyrrolidine compounds of the present invention are generally represented by the follow- 
ing 




chemical formula I: . 
wherein R. is a hydrogen; C,-C 6 alkyl, preferably C 1 -C 4 alkyl; or C n -C s mono- or polyhydroxyalkyl, and R 2 is hydrogen 
or hydroxyl group Preferred are unsubstituted i-(4-aminophenyl)-2-pyrrolidinemethanol (e.g., formula I, wherein R, 
and Ho are hydrogen), as well as substituted i-(4-aminophenyl)-2-pyrrolidinernethanols (e.g., formula I, wherein R, is 
methyl or ethyl and R 2 is hydrogen), and i-(4-aminophenyl)-4-hydroxy-2-pyrrolidinemethanol (e.g., formula I, where 
R n is hydrogen and R 2 is hydroxyl group). 

[001 2] The compositions of the present invention contain as a primary dye intermediate one or more substituted or 
unsubstituted l-(4-aminophenyl)-2-pyrrolidinemethanol compounds, or a cosmetically acceptable salt thereof, which 
may be present in admixture with one or more other oxidation dye precursor(s), for example, primary dye intermediate 
or conventional coupling component^), in addition to other hair dye component ingredients, additives, or adjuvants 
typically used in oxidative hair dye formulations as described herein. The l-(4-aminophenyl)-2-pyrrolidinemethanol, 
alone or in combination with one or more other dye intermediates and coupling agents produce novel dyestuffs which 
provide intense coloration to hair. The 1 -(4-aminophenyl)-2-pyrrolidinemethanol compounds of the present invention 
achieve a deep coloration to hair and impart unique properties to dye substances used for oxidative hair coloring. 
[001 3] The compounds of the present invention, which are of the class of 1 -(4-aminophenyl)-2-pyrrol.dinemethanols, 
or cosmetically acceptable salts thereof, are distinct from hair dyeing compounds disclosed in the prior art and offer 
newly-discovered and advantageous hair coloring properties. 

[001 4] It will be appreciated by those having skill in the art that the compositions and methods of the present invention 
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are appropriate for the dyeing of keratinous fibers, including the hair fibers of animals and humans, with particular 
application to the oxidative coloring of human hair. 

[001 5] It has been found surprisingly that dyes produced by coupling the compound 1 or 1 a with conventional couplers 
are different from those derived from coupling 1 -(4-aminophenyl)pyrrolidine 2 or N,N-bis(2-hydroxyethyl)-p-phenylen- 
ediamine 3 with the same couplers in spite of the fact that the compounds are structurally similar to each other 




NH 2 NH 2 NH 2 NH 2 

1 1a 2 3 

[0016] For example, 1 -(4-aminophenyl)-2-pyrrolidinemethanol (1 ) couples with 3-methyM -phenyl-2-pyrazolin-5-one 
to produce a dye which colors piedmont hair intense dark violet. The compound of formula 1a also produces violet 
when coupled with 3-methyl-1 -phenyl-2-pyrazolin-5-one. In contrast, 1 -(4-aminophenyl)pyrrolidine (2) couples with 
3-methyl-1 -phenyl-2-pyrazolin-5-one to produce a dye which imparts a reddish violet coloration to piedmont hair. N,N- 
bis(2-hydroxyethy)-p-phenylenediamine (3) imparts blue violet coloration to piedmont hair. These visual differences 
are well manifested in the CIE L*a*b* values (compare entries 1 , 7 and 1 2 in Table 2). In the chromaticity diagram, -b* 
is the blue direction. 

[0017] 2,4-Diaminophenoxyethanol couples with the novel primary intermediate of the present invention to produce 
a dye which colors piedmont hair intense blue. The blue color obtained is different from that derived from 1-(4-ami- 
nophenyl)pyrrolidine 2 and 2,4-diaminophenoxyethanol. b* Value of the former is -12.98, while the latter b* is -9.36 
(Table 2). The dye on gray hair exhibits excellent wash and light fastness (Table 5). 

[0018] 2-Methyl-1 -naphthol couples with 1 to impart a blue color on piedmont hair. Again, the compound 1 provides 
a b* value -20.3 which is substantially lower than the counterpart b* value -1 3.07 obtained with the compound 2. 
[0019] 3-Aminophenol couples with 1 to produce a dye which colors hair dark black, while compound 2 colors hair 
neutral black. The color on gray hair exhibits excellent wash and light fastness properties (Table 4). 
[0020] Overall wash and light fastness ol 1 is better than those of N,N-bis(2-hydroxyethyl)-p-phenylenediamine 3 
when coupled with m-aminophenol or 2,4-diaminophenoxyethanol as shown in Table 4 and 5. The smaller AE is, the 
better wash and light fastness is. 

[0021] Violet color obtained from 1 and 3-methyl-1 -phenyl-2-pyrazolin-5-one is very similar to that produced from p- 
phenylenediamine and 2-methyl-5-aminophenol (see entries 1 and 1 3 in Table 2). This observation may allow one to 
formulate a red shade without relying on p-phenylenediamine. The red shade is generally produced by a combination 
of p-phenylenediamine, p-aminophenol and 2-methyl-5-aminophenol. 

[0022] As described above, in addition to at least one of the novel component dye molecules encompassed by the 
present invention, the hair dyeing compositions described herein may also contain at least one other known and usual 
oxidation dye precursor (i.e., used as primary dye intermediates and/or couplers), as well as conventional direct col- 
orants and dyes in admixture, should these substances be necessary or desired for the development and production 
of certain color nuances and tints. 

[0023] Illustrative component dye ingredients that are conventionally admixed and employed as constituents of cus- 
tomary hair dye formulations and that can be considered suitable for use in the compositions of the present invention 
are set forth hereinbelow. As one particular example, p-phenylen diamin , used in oxidative hair coloring formulations, 
may conveniently be used in admixture with the novel primary intermediate 1-(4-aminophenyl)-2-pyrrolidinemethanol 
compounds in the compositions of the present invention. 

[0024] Included among the suitable dye components that may be considered for use as primary intermediates and/ 
or couplers in the dye compositions of the present invention are the following: p-phenylenediamine derivatives such 
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as- p-toluenediamine; p-phenylenediamine; 2-chloro-p-phenylenedianfine; N-phenyl-p-phenylened.amme; N-2-meth- 
oxyethyl-p-phenylenediamine, N,N-bis-(h y droxyethyl)-p-phen y l e nediamine; 2-h y drox y rnethyl- P -ph e nylen e d,am l ne; 
2 hydroxyethyl- P phenylenediamine; 4,4--diaminodiphenylamine; 2.6-dimethyl-p-phenylenediarn.ne; 2..sopropyl-p- 
luIn^SJne; N-(2-hydroxypropyl)-p-pheny.enediarnine; 2- P ropyl-p-phenylenediam,ne; 1.3-N. N-b.s-^-hydrox- 

s yethyl)-N N-bis (4-aminophenyl)-2-propanol; and 2-methyl-4-dimethylaminoanil,ne, or combinations thereof. 

r00251 Preferred p-phenylenediamine derivatives include: P -toluenediamine; p-phenylened.am,ne; N-2-methoxye- 
thyl-p-phenylenediamine; N,N-bis(hydroxyethyl)-p-phenylenediamine; and 2-hydroxyethyl-p-phenylened«m,ne 
r00261 p-Aminophenol derivatives include: p-aminophenol; p-methylaminophenol; 3-methyl-p-am,nophenol; 2-hy- 
droxymethyl-p-aminophenol; 2-methyl-p-aminophenol; 2-(2-hydroxyethylaminomethyl)-p-amino P henol; 2-meth- 

10 oxymethyl-p-aminophenol; and 5-aminosalicylic acid, or combinations thereof. 

r00271 Preferred p-aminophenol derivatives include: p-aminophenol; p-methylammophenol; 3-methyl-p-am,nophe- 
nol; 2-methyl-p-aminophenol; 2-(2-hydroxyethylaminomethyl)-p-aminophenol; 2-methoxymethyl-p-aminophenol; and 

[0028^0^0^ include: catechol; pyrogallol: o-aminophenol; 2,4-diaminophenol; 2,4,5-trihydroxytoluene; 
is 1,2,4-trihydroxybenzene; 2-ethylamino-p-cresol; 2,3-dihydroxynaphthalene; 5-methyl-o-aminophenol; 6-methyl-o- 
aminophenol; and 2-amino-5-acetaminophenol, or combinations thereof. 

r00291 Preferred ortho developers include: o-aminophenol; 2,4-diaminophenol; 2,4,5-trihydroxytoluene; 1,2,4-tr.hy- 
droxyoenzene; 2-ethylamino-p-cresol; 5-methyl-o-aminophenol; 6-methyl-o-aminophenol; and 2-amino-5-acetami- 

ro O 0 P 3 h 0] nOl ph e nols, naphtholsand resorcinol derivatives include: 2-methyl-1 -naphthol; l-acetoxy-2-methylnaphthalene; 

7-dinydroxynaphthalene; resorcinol; 4<hlororesorcinol; 1-naphthol; 1,5-dihydroxynaphthalene; 2 7-d.hydroxynaph- 
thalene 2-methylresorcinol: l-hydroxy-6-aminona P hth a lene-3-sulfonic acid; thymol (2-isopro Py i-5-methylphenol ; 
l,5-dihydroxy-1 : 2,3,4-tetrahydronaphthalene; 2-chlororesorcinol; 2,3-dihydroxy-1 ,4-naphthoqumone; and 1-naphthol- 
4-sulfonic acid, or combinations thereof. 

F00311 Preferred phenols, naphthols and resorcinol derivatives include: 2-methyl-1 -naphthol; l-acetoxy-2-methyl- 
naphthalene; 1,7-dihydroxynaphthalene; resorcinol; 4-chlororesorcinol; 1-naphthol; 1 ,5-dihydroxynaphthalene, 2,7-d,- 
hydroxynaphthalene; 2-methylresorcinol; thymol (2-isopro P yl-5-m e thylphenol); and 2,3-d.hydroxy-1 , 4-naphthoqui- 

100321 m-Phenylenediamines include: m-phenylenediamine; 2-(2,4 diaminoph e noxy)ethanol; N,N-bis(hydroxye- 
thyl)-m-phenylenediamine; 2,6-diaminotoluene; N,N-bis(hydroxyethyl)-2.4-diaminophenetole; bis(2,4-d.am,nophe- 
noxyH 3-propane i-hydroxyethyl-2,4-diaminobenzene; 2-amino-4 hydroxyethylarninoanisole; aminoethoxy-2,4-di- 
aminobenzene: 2,4-diaminophenoxyacetic acid; 4,6-bis(hydroxyethoxy)-m- P henylenediamine; ^.^m.no-S-me hyl- 
phenetole;2,4-diamino-5-hydroxyethoxytoluene;2,4-dimethoxy1,3-diaminobenzene,and2,6-b,s(hydroxyethylanf,no) 

toluene, or combinations thereof /o a 

r0033] Preferred m-phenylenediamines include: m-phenylenediamine; 2,4-diaminophenoxyethanol; b.s-(2,4-d.ami- 
nophenoxy)-1 3-propane: l-hydroxyethyl-2,4-diaminobenzene; 2-amino-4-hydroxyethylaminoanisole; 4,6-bis(hydrox- 
yethoxy)-rn-phe n ylenediamine;2,4-diamino-5-methylphenetole; 2,4-diamino-5-hydroxyethoxytoluene; 2,4-dimethoxy- 

1,3-diarninobenzene;and2,6-bis(hydroxyethylamino)toluene. „ lmalhu i 

r0034] m-Aminophenols include: m-aminophenol; 2-hydrox y -4-carbamoylmethylaminotoluene; m-carbamoylmethyl- 
aminophenol; 6-hydroxybenzomorpholine; 2-hydroxy-4-aminotoluene; 2-hydroxy-4-hydroxyethylam.notoluene; 
4 6-dichloro-m-aminophenol; 2-methyl-m-aminophenol; 2-chtoro-6-methyl-m-amino P henol; 2-h y droxyethoxy-5-am,- 
nophenol 2-chloro-5-1rifluoroeth y iaminophenol; 4-chloro-6-methyl-m-aminophenol; N^yclopentyl-3-am.nophenol; N- 
hvdroxyeihyl-4-methoxy-2-methyl-m-aminophenol and 5-amino-4-methoxy-2-methylphenol, or combinat.ons thereof. 
[0035] Preferred m-am,nophenols include: m-aminophenol; 6-hydroxybenzomorpholine; 2-hydroxy-4-am,notoluene; 
2-hyd oxy-4-hydroxyethylaminotoluene; 4,6-dichloro-m-aminophenol; 2-methyl-m-aminophenol; 2-chloro-6-methyl-m- 
am,nophenol; 4-chloro-6-methyl-m-aminophenol;N-cyclopentyl-3-aminophenol; N-hydroxyethyl-4-methox y -2-methyl- 
m-aminophenol and 5-amino-4-methoxy-2-methylphenol. . 
f0036] Heterocyclic derivatives include: 2-dimethylamino-5-aminopyridine; 2,4,5,6-tetra-am.nopyr.m,d.ne; 4 5-d.ami- 
no-1 -methylpyrazole; 1 -phenyl-3-methyl-5-pyrazolone; 6-methoxy-S-aminoquinoline; 2,6-dihydroxy-4-methylpynd,ne; 
5-hydroxy-1 4-benzodioxane; 3,4-methylenedioxyphenol; 4-hydroxyethylamino-1 ,2-methylenedioxybenzene, 2,6-d.- 
hydroxv-3 4-dimeth y l Py ridine; 5-chloro-2,3-dihydroxypyridine; 3,5-diamino-2,6-dimethoxypyridine; 2-hydroxyethylam.- 
no-e-methoxy-S-aminopyridine; 3,4-methylenedioxyaniline; 2,6-bi S -hydroxyethoxy-3,5-diaminopyr,dme, 4-hydroxym- 
dole 3-amino-5-hydroxy-2,6-dimethoxypyridine; 5,6-dihydroxyindole; 7-hydroxyindole; 5-hydroxyindole; 2-bromo- 
4 5-methylenedioxyphenol; 6-hydroxyindole; 3-amino-2-methylamino-6-methoxypyridine; 2-am,no-3-hydroxypyr.d,ne; 
55 ^S-diaminopyridine; 5-(3.5-diamino-2-pyridyloxy)-1 ,3-dihydroxypentane; 3-(3,5-diamino-2-pyridyloxy)-2-hydroxypro- 
panol and 4-hydroxy-2,5,6-triaminopyrimidine, or combinations thereof. 

r00371 Preferredheterocyclicderivativesinclude:4,5-diamino-1-methyl-pyrazole;2-dimethylam.no-5-aminopyr,d,ne, 
2,4,5.6-tetra-aminopyrimdine; 1 -phen y i-3-meth y l-5-pyrazolon e; 3,4-methylenedioxyphenol; 4-hydroxyeth y lam,no- 
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1 ,2-methylenedioxybenzene; 2,6-dihydroxy-3,4-dimethylpyridine; 5-chloro-2,3-dihydroxypyridine; 3,5-diamino- 
2,6-dimethoxypyridine; 2-hydroxyethylamino-6-methoxy-3-aminopyridine; 3,4-methyienedioxyaniline; 4-hydroxyin- 
dole; 5,6-dihydroxyindole; 7-hydroxyindole; 5-hydroxyindole; 2-bromo-4,5-methylenedioxyphenoi; 6-hydroxyindole; 
3-amino-2-methylamino-6-methoxypyridine; 2-amino-3-hydroxypyridine; 2,6-diaminopyridine; 5-(3,5-diamino-2-pyri- 
dyloxy)-1 ,3dihydroxypentane; 3-(3,5-diamino-2-pyridyloxy)-2-hydroxypropanol and 4-hydroxy-2,5,6-triaminopyrimi- 
dine. 

[0038] Particularly preferred couplers for use in combination with the compounds of the present invention are resor- 
cinol, m-aminophenol, 2,4-diaminophenoxyethanol and 2-methyi-1 -naphthol, which may be used alone or in combina- 
tions of two or more. The most preferred compositions of the present invention comprise 1 -(4-aminophenyl)-2-pyrro- 
lidinemethanol 1 and/or N-(4-aminophenyl)-4-hydroxy-2-pyrrolidinemethanol la in combination with a coupler or coupler 
system selected from: 

(a) m-aminophenol; 

(b) resorcinol; 

(c) m-aminophenol and resorcinol; 

(d) resorcinol and 2,4-diaminophenoxyethanol; 

(e) m-arninopheno! and 2-methyl-1 -naphthol; 

(f) 2,4-diaminophenoxyethano! and m-aminophenoi, and 

(g) resorcinol and 2-methyl-1 -naphthol. 

These combinations produce in combination with Compounds 1 and la neutral black, dark black and blue black shades. 
[0039] The additional dye compounds, e.g. , couplers, should be present in the hair dyeing compositions of the present 
invention in an amount of approximately 0.01 to 10%, by weight, preferably approximately 0.1 to 5%, by weight, based 
on the total weight of the composition. The total quantity of oxidative colorant, comprising primary intermediate(s) and 
coupler(s), will suitably amount to approximately 0.1 to 10%, by weight, and preferably, approximately 0.5 to 5% by 
weight, based on the total weight of the composition. 

[0040] Unless indicated otherwise, as used herein, reagent or component amounts are in % by weight (w/w), based 
on the total weight of the composition. 

[0041] In the compositions of the present invention, the coupling component is generally used in approximately equi- 
molar amounts relative to the primary intermediate (developing component). However, it will be appreciated that the 
primary intermediate in relation to the coupler, may be present either in increased or decreased amounts depending 
upon the formulation and the desired color, intensity or effect. In general terms, the primary intermediate and the 
coupling component, or cosmetically acceptable salts thereof, will be present in tinctorially effective amounts for the 
coloring of a hair fiber. 

[0042] The hair dye preparations of the present invention may be formulated into cosmetic preparations such as a 
solution, cream, lotion, gel or emulsion. Also, in accordance with the invention, the compositions may represent a 
mixture of the coloring components (i.e., dye intermediate and coupling agent) with other components commonly as- 
sociated with the formulation of solutions, creams, lotions, gels or emulsions, and the like. For example, components 
such as wetting agents or emulsifying agents from the categories of anionic or non ionic surfactants, such as sulfates 
of fatty alcohols, alkanolamides of fatty alcohols, alkyl sulfonates, atkylbenzene sulfonates, oxyethylated fatty alcohols, 
oxyethylated nonylphenols; furthermore thickeners such a fatty alcohols, starch, cellulose derivatives, paraffin oil and 
fatty acids, as well as hair-care substances such as lanolin derivatives, cholesterol and pantothenic acid, may be 
formulated into the compositions of the invention. 

[0043] As an example, if formulated as a lotion, the compositions of the invention may contain organic solvents to 
assist in dissolving the dye precursors. Accordingly, the organic solvent content of the lotion may be from 0% to about 
20%, preferably, about 1 % to about 1 5%. Typically useful solvents include alcohols containing up to three carbon atoms 
such as ethanol and isopropanol, polyhydroxy alcohols such as propylene or hexylene glycol and lower alkyl ethers 
thereof, such as ethoxy ethers. 

[0044] In addition, the hair dyeing compositions in accordance with the present invention may optionally contain 
conventionally-used adjuvants and cosmetic additives, or mixtures thereof, to achieve the final formulations. Examples 
of such additives include, but are not limited to, antioxidants, e.g., ascorbic acid, erythorbic acid, or sodium sulfite, to 
inhibit premature oxidizing; fragrances and/or perfume oils; chelating agents; emulsifiers; coloring agents; thickeners; 
organic solvents; opacifying agents; dispersing agents; sequestering agents; hair-care substances; humectants; and 
antimicrobials, and oth rs. The list of optional ingredients is not intended as limiting. Other suitable adjuvants for in- 
clusion in the hair dye compositions of the invention are disclosed, for example, in Zviak, The Science of Hair Care 
(1986) and in Balsam and Sagarin, Cosmetics: Science and Technology, Vol. 2, Second Edition, (1972). 
[0045] Thickeners that may be used in the compositions of the present invention include a variety of fatty acid soaps 
and associative polymeric thickeners. The fatty acid soaps are alkaline metal salts or alkanolamine salts of fatty acids 



EP 0 962 452 A1 



with C -C . alkvl side chains The preferred fatty acids include oleic acid, myristic acid and lauric acid, which are 
gt eS, y preset ir :«he ^positions* the invention at about 0.5% «o about 20%, preferably about 1 % to about 1 0^ 
Associative thickeners are polymers that can thicken solutions at low concentrations. Among the associative thickeners 
fha" f useful in the compositions of the present invention are acrylates copolymer (sold by Rohm and Haas under 
the tradename Aculyn-33), ceteareth-20 acrylates/steareth-20 methacrylate copolymer (sold by Rohm and Haas under 
the Trade Name Aculyn22), acrylates/steareth-20 itaconate copolymer and acrylates/ceteth-20 rtaconate copolymer. 
Another class of associative thickeners useful in the compositions of the present invention include the 'copolymers j of 
polyurethane and polyethylene glycol or polyether urethanes. One such material » sold by Rohm and Haas under the 
tradename Aculyn 44 The associative polymeric thickeners are generally present m the compositions of the invention 
at about 0 1 % to about 10%, preferably, about 0.5% to about 5%. 

[0046] The oxidative coupling, i.e., the development of the dye, to produce the final color product on the hair, can, 
in principle be performed with atmospheric oxygen. However, chemical oxidizing agents are su.tably and preferably 
used Although other oxidizing agents can be employed, hydrogen peroxide is a preferred oxidizing compound for use 
asadeveloperwith the primary intermediate and coupler dye precursors of the ^"^J^^^^^^ 8 " 
peroxide in the developer may be from about 1 % to about 1 5%, preferably, from about 3% to about 1 2%. Other suitable 
oxidizing agents include, for example, urea peroxide, melamine peroxide, perborates and percarbonates such as so- 
dium perborate or percarbonate. The amounts of such oxidizing agents can be routinely determined by one having 
skill in the art, without requiring any inventive skill. «, irfa ^ a „, 
ro047] The compositions of the invention may include a typical anionic, canonic, non.on.c or amphoteric surfactant. 
The anionic surfactants include the variety of alkyl sulfates, alkylether sulfates, alkyl sulfonates, alkyl sulfosuccinates 
and N-acyl sarcosinates. The commonly used anionic surfactants are sodium and ammonium lauryl sulfates, sodium 
and ammonium laureth sulfate and alpha olefin sulfonates. Anionic surfactants are generally present in the composi- 
tions of the present invention at about 0.1 % to about 1 5%, preferably, about 0.5% to about 10 A>. 
[0048] The nonionic surfactants that can be used in the present invention include the wide variety of ethoxylated 
alcohols, nonoxynols, alkanolamides, alkyl stearates, alkyl palmitates and alkylpolyglucosides. Examples of the com- 
monlyused nonionic surfactants are cetyl alcohol, stearyl alcohol, oleyl alcohol; the various types of ethoxylated alkyl- 
phenols- lauroyldiethanolamide; lauroyl monoethanolamide; isopropyl palmitate, isopropyl stearate and I decylpolyglu- 
coside. Nonionic surfactants are generally present in the compositions of the present invention at about 0.1 A to about 
15%, preferably, about 0 5% to about 10%. _ 

[0049] The compositions in accordance with the present invention may also contain one or more quaternary ammo- 
nium compounds that provide hair conditioning effects. The quaternary ammonium compounds can be monomeric or 
polymeric quaternary ammonium compounds. Nonlimiting examples of such compounds include cetyltrimonium chlo- 
ride stearyl trimonium chloride, benzalkonium chloride, behentrimonium chloride and a variety of polyquaterniums. 
The quaternary ammonium compounds are generally present in the compositions of the present mvention at about 0.1 
% to about 1 0%, preferably, about 0.5% to about 5%. 

[0050] Amphoteric surfactants that can be incorporated in the compositions of the present invention belong to the 
class of surface active chemicals that possess a positive and a negative charge in the same molecule and behave as 
a cation, an anion, or both, depending upon the pH of the medium and the nature of the amphoteric molecule, n 
general the positive charge is located on a nitrogen, while the negative charge is earned by a carboxyl or sulfonate 
group. There are a large number of amphoteric surfactants that are suitable for use in the present invention, including, 
for example, the well-known betaines, sultaines, glycinates and propionates. 

[0051] The selection of the amphoteric surfactant or mixture of surfactants for use in the present compositions and 
methods is not critical. The surfactant may be selected from among those suggested above, or from any of a number 
of other known amphoteric surfactants. The amount of amphoteric surfactant in the compositions of the present inven- 
tion is normally from about 0.5% to about 1 5%, preferably, about 2% to about 1 0%. 

[0052] Depending on the final formulated preparation, the compositions in accordance with mvention may be weak y 
acidic neutral or alkaline. In particular, the pH of the prepared compositions can range from about 5 to about 11^ 
Preferred is a pH range of about 8 to 10. Any of a wide variety of alkaline reagents can be used to adjust the pH of the 
hair coloring compositions. Such alkaline reagents include ammonium hydroxide, potassium or calcium hydroxide, 
sodium or potassium carbonate, sodium phosphate, sodium silicate, guanidine hydroxide, or any one of the alkylamines 
or alkanolamines, for example, ethylamine, triethylamine, trihydroxymethylamine, ethanolamine, d.ethanolamine, ami- 
nomethyl propanol, aminomethyl propanediol and the like. The preferred alkaline reagents are ammonium hydroxide^ 
sodium carbonate and ethanolamine. With the reagents listed above, the selected pH will generally be achieved rf the 
composition contains an alkaline agent in an amount from about 0.1 % to about 15%, preferably, about 0.5 /o to about 

[0053] The application of the dyeing components is carried out by methods familiar to those in the art, for example, 
by mixing the hair dyeing preparation with an oxidant shortly before use, or at the time of applying the m.xture onto the 
hair On the hair the compositions form a stable formulation with enough consistency and body to rema.n on the hair 
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without dripping or running during the complete coloring period. The primary intermediate and coupler, i.e. the dye 
precursors, diffuse rapidly into the hair together with the oxidizing agent, or developer The dyes form within the hair 
fiber, and since they are large molecules, remain in the hair so that the color change is permanent. The term "permanent" 
means the dye does not readily wash out of the hair with ordinary shampoos. At the end of coloring application (e.g., 
approximately 5 to 45 minutes, preferably, approximately 10 to 30 minutes), the composition is washed from the hair 
with an ordinary water rinse followed by a shampoo. The application temperature is in the range of about 1 5°C to 50°C. 
[0054] The 1 -(4-aminophenyl) pyrrolidine methanols and cosmetically-acceptable derivatives and salts thereof, are 
soluble in water and have a long shelf life, particularly as constituents of the hair dyeing preparations in accordance 
with the invention. These primary intermediates, of which 1 -(4-aminophenyl)-2-pyrrolidinemethanol is preferred, should 
be present in the hair dyeing preparations in an amount of approximately 0.1% to approximately 10%, preferably 
approximately 0.1 % to approximately 5%. The total quantity of oxidative colorant, consisting of primary intermediate 
(s) and coupling component(s) will suitably amount to approximately 0.1% to approximately 20%, and preferably, ap- 
proximately 0.5% to approximately 15% of the composition. 

[0055] The hair dyeing compounds in accordance with the invention will offer a wide range of varying color tints 
depending upon the type and composition of the colorant constituents. The color tints are distinguished herein by their 
particular intense and lasting color. The superior coloring properties of the hair dyeing compositions of the present 
invention are further evidenced by allowing grayed hair that has not been subjected to prior chemical damage to be 
covered without problems and with a depth and covering strength that, prior to the discovery of the primary intermediates 
of the present invention, had only been attained using the conventional PPD. 

[0056] The compositions of this invention may be separately provided in a kit or packaged form ready for mixing by 
the user, either professional or consumer, to initiate the dyeing process. The kit provided in accordance with this in- 
vention comprises containers for housing the developer and the dye precursors. In the most convenient form, there 
will be two containers, one containing the primary dye intermediate and coupler, e.g., as a lotion; the other containing 
the oxidizing agent, also called the developer or developing agent. 

[0057] The method of the invention comprises applying the mixture to the hair to be colored and allowing it to remain 
in contact with the hair until the desired hair color has been attained, after which time the composition is removed from 
the hair as described above. 

EXAMPLES 

[0058] The examples as set forth herein are meant to exemplify the various aspects of carrying out the invention 
and are not intended to limit the invention in any way 

Example 1 . The synthesis of compound 1 

[0059] 1-Flouro-4-nitrobenzene4 (13.3g, 94mmole) is treated with (s)-(+)-2-pyrrolidinemethanol 5 (9.5 g, 94mmole) 
and potassium carbonate (15.6 g, 113 mmole) in DMF (188 ml, 0.5M solution) at 60°C for 6 hours. The reaction is 
cooled to room temperature. The solvent is evaporated under vacuum and the residue is taken up into dichloromethane 
(500 ml). The organic phase is washed with saturated NaCI solution (250 ml). The phases are separated and the 
organic phase is dried over MgS0 4 , filtered, and evaporated under vacuum to leave an orange oil. The crude material 
is then crystallized from ethyl acetate/hexane to produce compound 6 (1 8.3 g, 88% yield) as a bright yellow solid: mp 
118-120°C; 1 H NMR (300 MHz, DMSO-d 6 ) 6 2.06 (m, 4H), 3.31 (m, 2H), 3.55 (d, 2H, J = 9.0 Hz), 3.98 (s, 1 H), 4.97 (t, 
1H, J = 6.0 Hz), 6.77 (d, 2H, J = 8.7 Hz), 8.12 (d, 2H, J = 8.7 Hz); m/z 222 (M + ). 

[0060] Compound 6 (13.3 g. 60 mmole) is then hydrogenated at 60 psi of hydrogen in the presence of 10% Pd on 
carbon (1 .3 g) in ethanol (222 ml, 0.27M solution) for 2 hours at room temperature. The solution is then filtered through 
a pad of Celite, evaporated, and the crude material is recrystallized from ethyl acetate/hexane to give compound 1 
(10.1 g, 88% yield) as a light grey solid: mp 94-95°C; ""H NMR (300 MHz, DMSO-d 6 ) 5 1.86 (m, 4H), 2.84 (m, 1H), 3.11 
(m, 1H), 3.29 (m, 3H), 4.29 (bs, 2H), 4.66 (bs, 1H), 6.38 (d, 2H, J = 8.1 Hz), 6.48 (d, 2H, J = 8.1 Hz); m/z 192 (m + ). 
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88% 



NO2 



NQ2 



H2 

Pd/C. EtOH 
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so Example 2. The synthesis of com pound 1a 
10061] -^o,~^ 

ic f P oM 8 en ho e ur ^SS^^i^^ -dTured into an ice chi.led saturated NaC. so.ution 
(500 ml) The res^ngTquTous solution is acidified to pH about 3 with aqueous 10% HCI. The aqueous phase ,s 
xu ac^d It £SS?3 x 500 ml). The organic phases are combined, dried over MgSO sue ihe « — 
evaporated. The crude material is then recrystal.ized from EtOAc/hexane to afford compound 8 (71 .1 g 94 A y,e d) as 

MeOH 1 00 ml) The solvent is then vacuum evaporated. The residue is taken up into EtOAc (500 ml) and an ,ce ch,Hed 
I^SSpS) m 0 . The aqueous phase is extracted with EtOAc (3 x 500ml). EtOH (50 ml) ,s added due 
to soSbHitv Problems The organic phases are combined, dried over MgS0 4 , and the solvent .s vacuum evaporated^ 
;S « rec,sizedL EtOAc/hexane to give compound 9 (1 ao g, 44% yWd) - a yeNo. , so.d. mp 
15 5-157°C; 1H NMR (300 MHz, DMSO-d 6 ) 5 1.96-2.03 (m. 1H), 2.56 jm 1 £), 3.18 (dd, 1H, J 10 7.4 Hz), 3.50 (t 
2H, J = 5.1 Hz), 3.68 (dd, 1H, J = 11, 6 Hz), 4.09 (m, 1H), 4.55 (m, 1H), 4.90 (t, 1 H, J = 5.7 Hz), 5.14 (d, 1H, J _ 4.5 
H7\ r 71 (d 2H J - 9 3 Hz), 8 08 (d, 2H, J = 9.3 Hz); m/z 238 (M + ). 

^ ^^9(100 9. 42.0 mmole) is then hydrogenated at 60 psi of hydrogen in the presence of 10% Pd on 
E M 5^?n ethanol (200 ml 0 2M solution) for 6 hours at room temperature. The solution .s vacuum filtered 

1H) 2 02 (m 1H), 2.67 (m, 1H), 3.09 (m, 1H), 3.39 (m, 1H), 3.49 (m, 1H), 4.20 (m, 2H), 4.31 <m, 1H), 4.55 (m, 1H). 
4.81 (m, 1H), 6.28 (d, 2H, J = 7.8 Hz), 6.41 (d, 2H, J = 7.8 Hz); m/z 208 (M+). 
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2. Dyeino procedure 

[0064] The following compositions (1 or 1a or 2 or 3 or ppd and coupler: 5 mmole each) shown in table 1 are mixed 
with 1 00 g of 20 volume hydrogen peroxide. The resulting mixture is applied to piedmont hair or gray hair and permitted 
35 to remain in contact with hair for 30 minutes. Thus dyed hair is then shampooed and rinsed with water and dried. Table 
2 shows the CIE L*a*b* values and colors obtained on piedmont hair. 



Table 1. 



Dyeing Composition 




Composition(%) 


Cocamidopropyl betaine 


17 


Ethanolamine 


2 


Oleic Acid 


0.75 


Citric Acid 


0.1 


Ammonium hydroxide 


5.0 


Behentrimonium chloride 


0.5 


Sodium sulfite 


0.1 


EDTA 


0.1 


Erythorbic acid 


0.4 


Primary int rmediate ( 1, 1a, 2, 3 or ppd) 


5 mmole 


Coupler 


5 mmole 
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Dyeing Composition 




Composition(%) 


Water 


QS 100 



Table 2 



r-niors Obtained from Coupling of 1 , la, 2, 3 or PPD with Vane 


us Coupl 


ers on Pi< 


sdmont Hair 


Entry No. 


PI 


Coupler 




a* 


b* 


Color Description 


1 
2 
3 
4 
5 
6 


1 

1a 

1 
1 
1 
1 


3-Methyi-1-phenyl-2-pyrazolin-5-one 
3-Methyl-1-phenyl-2-pyrazolin-5-one 
2,4-Diaminophenoxyethanol 

2- Methyl-1-naphthol 

3- Aminophenol 
2-Amino-3-hydroxypyridine 


23.48 
27.18 
18.99 
21.33 
21.06 
19.90 


12.77 

12.63 

3.05 

6.16 

0.22 

3.20 


-1.09 

-4.83 

-12.98 

-20.3 

-6.75 

-3.90 


intense violet 

Violet 

Blue 

Blue 

Black 

Blue violet 


7 

£ 
9 
10 

n 


2 


3-Methyl-1-phenyl-2-pyrazolin-5-one 
2,4-Diaminophenoxyethanol 

2- Methyl-1-naphthol 

3- Aminophenol 
2-Amino-3-hydroxypyridine 


28.73 
18.27 
20.69 
18.82 
19.44 


16.10 

2.47 

4.81 

0.09 

1.90 


4.39 

-9.36 

-13.07 

-3.71 

-1.62 


reddish violet 

Blue 

Blue 

Neutral black 
Dark brown 


12 


3 


3-Methyl-1-phenyl-2-pyrazolin-5-one 


28.01 


12.76 


-4.49 


Blue violet 


13 


PPD 


2 Methyl-5-aminophenol 


21.60 


12.13 


-0.79 


Intense violet 



Table 3. 



Dyeing Composition of Reddish Brown Shade on Piedmont Hair 



Cocamidopropyl betaine 
Ethanolamine 
Oleic Acid 
Citric Acid 

Ammonium hydroxide 
Behentrimonium chloride 
Sodium sulfite 
EDTA 

Erythorbic acid 

Primary intermediate 1 sulfate salt 
p-Aminophenol 

3-Methyl-1-phenyl-2-pyrazolin-5-one 

2-Methyl-5-aminophenol 

Water 



Shade 



Composition (%) 



17.000 
2.000 
0.750 
0.100 
5.000 
0.500 
0.100 
0.100 
0.400 
0.725 
0.545 
0.440 
0.615 
QS 100.000 



Reddish Brown 



3. Wash and light fastness testing 

ro0651 Blended gray (50%) was used for the following experiments. For comparative purposes, N,N-bis(2-hydrox- 
ethyj-p TeZ'elLe 3 which * a common dye ingredient in commercial products was te^^^^i 
22 To test the degree of resistance to shampoo washing, the colored ha.r was .mmersed and shaken for 3 hours 
E a M J% iS^iaB solution. Light fastness was tested by subjecting dyed hair to fade^-meter for 72 hours. 
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Table 4. 



Tristimulus Value of Shampoo and Light Fastness Studies with 3-aminophenol 



3-Aminophenol 


PI 


Before 


After 








L* 


a* 


b* 


L* 


a* 


b* 


AE 


Wash 5 hr 


1 


16.83 


-0.01 


-2.18 


17.19 


0.04 


-1.63 


0.66 




2 


15.21 


0.06 


-1.17 


16.03 


0.04 


-1.20 


0.82 




3 


16.65 


0.01 


-1.89 


18.33 


-0.17 


-1.53 


1.73 


Light 72 hour 


1 


16.83 


-0.01 


-2.18 


18.17 


-0.14 


-0.15 


2.44 




2 


15.21 


0.06 


-1.17 


15.58 


-0.03 


-0.19 


1.05 




3 


16.65 


0.01 


1.89 


18.54 


-0.02 


-0.39 


2.41 



Table 5. 



Tristimulus Value of Shampoo and Light Fastness Studies with Blue Coupler 2,4-Diaminophenoxy ethanol on Gray 

Hair 



3-Aminophenol 


PI 


Before 


After 








L* 


a* 


b* 


L* 


a* 


b* 


AE 


Wash 5 hr 


1 


15.44 


0.84 


-3.12 


17.36 


0.39 


-3.94 


2.14 




2 


15.41 


0.64 


-2.08 


17.12 


0.79 


-3.72 


2.37 




3 


15.11 


0.71 


-3.11 


18.70 


-0.23 


4.89 


4.12 


Light 72 hour 


1 


15.44 


0.84 


-3.12 


15.59 


-0.17 


-1.94 


1.56 




2 


15.41 


0.64 


-2.08 


15.67 


-0.41 


-1.19 


1.40 




3 


15.11 


0.71 


-3.11 


16.51 


-0.43 


-2.03 


2.10 



Results of the experiments are summarized in the following tables 4 and 5. AE is defined as 



J(A L f+(A a f+(A b f 

and indicates the size of the color difference. The smaller the AE value, the better the wash and light fastness. 
[0067] When coupled with 3-aminophenol, the compound 1 shows better wash fastness property than the compound 
3. Total color change (AE) of the compound 1 is 0.66, while the compound 3 has AE 1 .73. Light fastness of 1 is com- 
parable to that of the compound 3 (see Table 4, AE: 2.44 vs. 2.41). In the case of blue coupler, 2,4-diamionphenox- 
yethanoi, the compound 1 exhibits better wash and light fastness than the compound 3 (see Table 5). 
[0068] The contents of all patents, patent applications, published articles; books, reference manuals and abstracts 
cited herein are hereby incorporated by reference in their entirety to more fully describe the state of the art to which 
the invention pertains. 

[0069] As various changes can be made in the above-described subject matter without departing from the scope 
and spirit of the invention, it is intended that all subject matter contained in the above description, shown in the accom- 
panying drawings, or defined in the appended claims be interpreted as descriptive and illustrative, and not in a limiting 
sense. Many modifications and variations of the present invention are possible in light of the above teachings. It is 
therefore to be understood that within the scope of the appended claims, the invention may be practiced otherwise 
than as specifically described. 



Claims 

1. A 1-(4-aminophenyl)-2-pyrrolidinemethanol having the formula (I): 
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or a cosmetically acceptable salt thereof, wherein R, is a hydrogen, C r C 6 alkyl, or Cl -C 5 mono- or polyhydroxy- 
alkyl, and FL, is hydrogen or hydroxyl. 

2. A py rrolidinemethanol according to claim 1 , wherein R, is hydrogen, C, -C 4 alkyl or C r C 3 mono- or polyhydroxyalkyl 
and R 2 is hydrogen or hydroxyl. 

3. A pyrrolidinemethanol according to claim 1 , wherein R, is hydrogen, methyl or ethyl and R 2 is hydrogen. 

4. A pyrrolidinemethanol according to claim 1 , wherein R, is hydrogen. 

5 In a composition lor the oxidative coloring of hair, said composition containing a primary dye intermediate and a 
' coupling compound in a cosmetically acceptable vehicle, said primary dye intermediate and sa.d coupling com- 
pound forming an oxidative hair dye product in the presence of an oxidizing agent, the improvement in which the 
primary dye intermediate comprises i-(4-aminophenyl)-2-pyrrolidine m ethanol, or a cosmetically acceptable salt 
thereof, having formula I: 



35 



40 



45 




or a cosmetically acceptable salt thereof wherein R, is hydrogen, C, -C, alkyl and C, -C 5 mono or polyhydroxyalkyl, 
so and R 2 is H or OH. 

6. The composition according to claim 5, wherein R, is hydrogen, C r C 4 alkyl or C r C 3 mono- or polyhydroxyalkyl 
and R 2 is hydrogen or hydroxyl. 

55 7. The composition according to claim 6, wherein R n is hydrogen, methyl or ethyl. 
8. The composition according to claim 7, wherein R 2 is hydrogen. 
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9. The composition according to claim 8, wherein R 1 is hydrogen. 

1 0. The composition according to claim 5, wherein said 1 -(4-aminophenyl)-2-pyrrolidinemethanol primary intermediate 
is present in an amount of about 0.01 % to about 10%, by weight, based on total weight of the composition. 

11. The composition according to claim 5, wherein said 1-(4-aminopheny!)-2-pyrrolidinemethanol primary intermediate 
is present at about 0.1 % to about 5 %, by weight, based on the total weight of the composition. 

12. The composition according to claim 5, further including one or more additional dye components selected from the 
group consisting of p-phenylenediamine and cosmetically acceptable derivatives thereof; p-aminophenols and 
cosmetically acceptable derivatives thereof; ortho developers and cosmetically acceptable derivatives thereof; 
phenols and cosmetically acceptable derivatives thereof; resorcinois and cosmetically acceptable derivatives 
thereof; m-phenylenediamines and cosmetically acceptable derivatives thereof; m-aminophenols and cosmetically 
acceptable derivatives thereof; and heterocyclic derivatives. 

13. Fhc composition according to claim 5, wherein said coupling compound is selected from the group consisting of 
3-nminophenol, resorcinol, 2-methylresorcinol, 2-hydroxy-4-aminotoluene, 1-naphthol, 2-methyM -naphthol, 2-(2, 
4 dvimtnophenoxy)ethanol and mixtures thereof. 

20 14. Trwj composition according to claim 5, further including an oxidizing agent, whereby said oxidative hair dye product 
15. The composition according to claim 14, wherein said oxidizing agent is hydrogen peroxide. 
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16. A method lor the oxidative coloring of human hair comprising contacting the hair with a hair coloring effective 
amount ol the compositton according to claim 5 and maintaining contact with the hair until the hair is colored. 

17. An oxidative hair dye product produced by reacting, in a cosmetically acceptable vehicle and in the presence of 
an oxidizing agent : a coupling compound and a l-(4-aminophenyl)-2-pyrrolidine methanol, or a cosmetically ac- 
ceptable salt thereof, having the formula (I); 
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OH 



NH. 



so 



wherein R 1 is hydrogen, C r C 6 alkyl or C r C 5 mono or poly hydroxy alky I and R 2 is hydrogen or hydroxy!. 

1 8. The hair dye product according to claim 1 7, wherein R t is hydrogen, C-, -C 4 alkyl or C } -C 3 mono- or polyhydroxyalkyl 
and R 2 is hydrogen or hydroxy!. 



19. The hair dye product according to claim 17, wherein Rj is hydrogen, methyl, ethyl, or C r C 3 monohydroxyalkyl. 
55 20. The hair dye product according to claim 18, wherein Rj is hydrogen. 
21. The hair dye product according to claim 18, wherein R, is methyl. 
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M The hair dve oroduct according to claim 1 7, wherein said coupling compound is selected from the group consisting 
TJ^wSZ^^ ™ M 2-methylresorc^ol. 1-naphthol, 2-methyM-naphtho,, 2- 

(2,4-diaminophenoxy) ethanol and mixtures thereof. 

23. The hair dye product of claim 17, wherein the hair dye product is obtained by reacting equimolar amounts of the 
compound of formula I and the coupling compound. 

24 Use of a 1 -(4-amino P henyl)-2-pyrrolidine methanol compound, or cosmetically acceptable salt thereof, according 
to claim 1 , as a primary intermediate in the oxidative dyeing of a keratin fiber. 

25. The use according to claim 24, wherein said keratin fiber is human hair. 
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